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Experimental Stations 


FULL-SCALE TESTS UNDER OPERATING CONDITIONS 


ENERAL principles of power 
station design are fortunately well 


enough established to permit of 
some standardization of major plant 
items—fortunately because this trend 
lowers manufacturing costs and, even 
more important, expedites the provision 
of urgently needed generating plant. 
Nevertheless, the levels fixed, although 
reasonably high, by no means represent 
possibilities of the future. 

Avoidance of stagnation appears to be 
ensured, however, in the present B.E.A. 
construction programme. While 90 per 
cent of the new plant will follow well 
proved practice, the remainder is to be 
designed on non-standard lines, includ- 
ing higher steam conditions with, some- 
times, boilers of very large capacities. 

The recently commissioned Stourport 
‘‘B”’ station is a good example of a 
non-standard station that suggests future 
lines of development. Thus the proposal 
to install a boiler of lower rating for the 
second 60 MW set presumably reflects 
the gain in heat efficiency due to adopt- 
ing turbine conditions of 1,500 lb/sq in 
and 1,050 deg instead of the present 
1,250 lb and 950 deg. 

The one-turbine one-boiler combination, 
mutually independent on the steam side, 
raises the question of reliability. In the 
past boilers have exceeded. turbines in 
number because they have not been simi- 
larly capable of operation over long 
periods. With modern large boilers fired 
with pulverized coal, however, the risk 
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of stoppages, usually from minor causes 
or for exterior-surface cleaning, has been 
minimized. For the same steam output 
a modern large boiler, having fewer com- 
ponents and auxiliaries than a battery of 
smaller ones, entails less maintenance, 
which depends on number rather than on 
size. Moreover heat release in B.Th.U. 
for a given furnace volume is now less. 
Saving of capital expenditure on stand- 
by boilers ought to be well worth the 
possibly enhanced cost of liberality of 
design. 

Discharge of ash in molten state from 
the slag-tap furnace should facilitate its 
disposal and lighten the work of the elec- 
trostatic precipitators, but the design is 
said to be limited at present to continuous 
operation with coals having low ash- 
fusion temperatures. 

Although the Stourport alternator is 
only the second in Great Britain to be 
cooled by hydrogen, this feature seems 
destined to become a standard. The 
really novel departure would be to raise 
the gas pressure from 0.5 to 15 lb/sq in, 
for which provision has been made. 
Another item that may well be standard- 
ized is automatic indication of undue 
differential axial expansion of turbine 
rotor and casing or any rotor eccentricity 
as a result of unequal heating. 

Although no appreciable improvement 
in efficiency of boilers, as such, is to be 
expected, much remains to be done in 
getting the most out of the steam cycle 
without raising heat losses in other ways. 
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Thus Battersea ‘‘ B’’ station (1,350 lb/sq 
in and 950 deg F), despite its fine overall 
thermal performance, incurs greater 
losses outside of the steam cycle than does 
the original Battersea (600 lb and 875 
deg). There remain many problems in 
the development of material to withstand 
higher temperatures and in combustion 
itself that justify intensive research in 
power stations regarded as laboratories 
for carrying out full-scale tests under 
operating conditions. 


BACTERICIDAL U-V RAYS 


The reluctance of the American Medical 
Association to ‘‘accept’’ ultra-violet 
radiation from lamps as a means of dis- 
infecting air does not necessarily imply dis- 
belief in the bactericidal and fungicidal 
effectiveness of light of this kind. It is 
more probably a cautious policy, pend- 
ing the accumulation of further clinical 
evidence that this form of radiated energy 
is a positive safeguard against cross-in- 
fection, for the way in which rays within 
the frequency band concerned kill living 
organisms is not exactly understood. One 
theory that has been advanced is that 
fractional portions of the complex live 
molecule (bacterium and, in some cases, 
virus) resonates mechanically at a fre- 
quency approaching that of the ultra- 
violet light ray; thus rupture occurs, 
causing its death. 


SECRET SESSIONS 


Representatives of the Press are 
admitted to the infrequent meetings of 
the Consultative Councils, but the 
Minister of Fuel and Power has decided 
against letting them attend meetings of 
the district committees of the Councils. 
The Minister says that his decision was 
arrived at after consultation with the 
chairmen of the Councils, but it was ques- 
tioned at a recent meeting of the Eastern 
Consultative Council whether their 
opinions were necessarily those of their 
Councils. This is one of the things we 
had in mind when we suggested in our 
issue of 2nd December last that the 
chairmen of some Councils, obeying the 
commands of the Minister who appointed 
them, might find themselves in opposi- 
tion to the rest of the members. Why 
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should the district committees operate 
in secrecy anyway? 


BOMBED-BUILDING DANGER 


A recent inquest on a demolition con- 
tractor at Manchester revealed an extra- 
ordinary state of affairs. The man was 
killed by electric shock while in a cellar 
of an unoccupied bomb-devastated build- 
ing and it was shown by the evidence 
that live fuse boxes had been allowed to 
remain in derelict premises in many parts 
of Manchester. As the coroner said, it is 
a miracle that many children, who can- 
not be kept away from bombed sites, 
have not been electrocuted. No doubt 
the civic authorities will see that these 
premises are disconnected now that their 
attention has been drawn to the matter. 


RESUSCITATION 


Addressing Bournemouth electrical 
contractors and others ‘recently, Mr. 
G. L. Leighton, H.M. Inspector of Fac- 
tories, referred to the Electricity Regula- 
tions under the Factory Acts and parti- 
cularly to the requirement that electric 
shock placards must be exhibited where 
there was possibility of danger. But he 
wisely pointed out that the display of a 
placard was not enough. Employees must 
acquaint themselves with methods of 
reviving victims of electric shock which, 
Mr. Leighton said, proved efficacious in 
about half of the cases which occurred. 
We would also stress the necessity for 
persisting with revival methods. Many 
victims, apparently dead, have been 
resuscitated after an application lasting 
for an hour or two. 


The continuance of the dispute in 
the London printing industry again 
forces us to reduce the number of 
editorial pages in this issue. We hope 
that our endeavour to preserve con- 
tinuity of publication will gain readers’ 
forbearance and that we shall soon 
return to normality. Pages other than 
editorial, which we habitually print 
in the country, are not affected by 
the dispute. 
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Insulating Oils 


General Principles of Behaviour Under Electrical Stress 


By H. HURWORTH", mee. 


T is well to remember that the same 
laws apply to oil deterioration as to 
any other chemical process. If this 

fact is borne in mind, it will be evident 
that consideration of the rate at which 
the quality will worsen in service must 
have regard for certain basic factors 
which influence the chemical activity of 
the reacting materials. 

There are several of these factors; for 
example, the temperature of the 
materials, their chemical stability, the 
proportions of the reacting substances, 
and the shape and size of the container. 
When considering chemical activity, the 
temperature should be used as an expres- 
sion of the average energy with which 
molecules collide. Considered in this way, 
it will be easier to understand how elec- 
trical stresses may accelerate the deterior- 
ation of oil by increasing the collision 
energy of some of the molecules. 


Chemical Change 


The rate of a simple chemical change 
varies with the number of molecular col- 
lisions per second, although a reaction 
does not occur with every impact. The 
reason is the nature of the impact. 
Chemical change does not result from 
elastic collisions ; the molecules rebound 
without appreciable loss of energy. All 
collisions are elastic unless the impact 
energy exceeds the minimum level, called 
“activation energy,’’ which is exceeded 
on the average only once in many 
millions of collisions. When this happens 
the molecules combine, absorbing most 
of the impact energy ; this collision is des- 
cribed as inelastic. The amount of energy 
required for activation varies with the 
stability of the substance, the average 
value being of the order of 40,000 
calories / gram-molecule. 

The energy of impact depends upon 
the product of the ‘‘mass’’ and the 
‘relative velocity ’’ of the two colliding 
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molecules. In the case of a pure sub- 
stance, it can be presumed that each 
molecule has the same mass, so that 
when two collide the amount of energy 
available for producing a chemical 
change is directly proportional to the 
relative velocities of the colliding mole- 
cules. It follows that the proportion of 
the total collisions which is inelastic, or 
the number of reactions per second, can 
be calculated by Maxwell’s laws of dis- 
tribution of molecular velocity. 

In a complex substance, such as oil, 
the mass of the molecules varies consider- 
ably. The energy necessary for an acti- 
vating collision may become available 
when a collision occurs between two 
molecules of small mass and a high 
velocity, or between two molecules of 
large mass and a low velocity. This com- 
plicates the calculation of reaction veloci- 
ties in such substances, the number of 
reactions per second depending on the 
distribution of energy (velocity x mass) 
and not solely on the distribution of 
velocity. 


Application of External Force 


If an external force is applied to any 
of the molecules which causes them to 
gain more velocity than that due to the 
temperature, it will correspondingly in- 
crease the collision energy (which is inde- 
pendent of differences in mass) in direct 
proportion to the strength of the applied 
force. At the same time each molecule 
will travel a greater distance in a given 
time, thus increasing the frequency cd 
collisions with adjacent molecules. lt 
follows that the applied force will be re- 
sponsible for increases of both the 
chances of collision and the energy of 
each impact. Consequently, the amount 
of molecular activity will increase in pro- 
portion to the square of the applied force. 


4 (Leeds) Sub-Area, Yorkshire 


* Engineer. No. 
Electricity Board. 
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An action of this kind occurs when 
electrical stresses are applied to oil. A 
proportion of the oil molecules will 
possess an electrical field, which results 
from the arrangement (unbalance) of the 
atomic charges. When an electrical 
stress is applied, a reaction occurs be- 
tween the molecular and applied fields 
which is equivalent to a force of attrac- 
tion, or repulsion, under which the 
velocity and collision energy of the mole- 
cules increase, so that they have a greater 
chance of colliding with an impact energy 
which is sufficient for activation. 


The increase of collision energy of 
those molecules which possess an elec- 
trical field affects both inelastic and elastic 
collisions. In the former the collision 
energy is absorbed in the process of the 
chemical change, but in the latter some 
energy may be transferred from one of 
the colliding molecules to the other. 
Therefore, an increase of the energy of 
those particles which are influenced by 
an electrical field is gradually transmitted 
to all the particles through the process of 
elastic collisions. Owing to this disposal 
of the energy the effect of an electrical 
stress must be considered as if it slightly 
increases the energy level of all the oil 
molecules, in addition to causing a large 
increase of the energy level of the few 
which possess an_ electrical 

eld. 


Molecular Activity 


The variation in activity of ions with 
changes of field strength can be expressed 
by the equation B= KE?, where B repre- 
sents the increase in activity, E the field 
strength, or potential gradient, and K is 
a constant whose value depends on the 
number of ions in a unit volume of the 
oil. Ions under electrical stress oscillate 
about their mean positions with a linear 
movement, which is in the same plane 
as the potential gradient. Therefore, the 
accelerating force is exerted in the same 
direction as the movement. It is directly 
proportional to the field strength and in- 
dependent of the range of oscillation. The 
distance through which the molecule 
moves increases in proportion to the 
strength of the field and it is inversely 
proportional to the internal friction, or 
viscosity, of the substance. 

Many substances contain ions which 


5390 


possess either an excess or a deficiency of 
electrons; they have negative or positive 
charges, respectively, which are re- 
sponsible for the electrical field of the 
molecule and cause it to orient in the 
external electrical field produced by an 
applied potential. Molecules with a posi- 
tive charge tend to move in the direction 
of the negative pole and those with a 
negative charge in the opposite direc- 
tion. The movement of these charges 
constitutes an electrical current. The pro- 
duct of the number and velocity of these 
charges in a unit volume of a dielectric 
material under electrical stress is ex- 
pressed as the conductivity of the 
material. 

Modern processes of refining attempt to 
remove all the ions from transformer and 
switch oil, so reducing its conductivity to 
possibly 107°, that of tap water. When 
the oil is put into service its conductivity 
is increased rapidly because of the intro- 
duction of foreign substances. Many of 
the products of deterioration possess 
charges; for instance, those responsible 
for the acid reaction possess a negative 
charge while water contains ionized 
particles. 

Dipoles may be described as molecules 
in which the electrical charges are not all 
centrally disposed, so that one part of the 
molecule possesses an excess of positive 
charges and another part an excess of 
negative charges. The total positive 
charge is equal to the negative charge, 
but the uneven distribution is responsible 
for an electric polarity which tends to 
orient the molecule in an electrical field, 
so that the positive charge goes as near 
as possible to the negative pole, and the 
negative charge to the positive pole. In 
this position, its electrical charges tend 
to neutralize the applied electric field. 
Therefore, when a dielectric material 
contains a number of dipoles, a greater 
applied charge will be required to main- 
tain the same field strength. The extent 
to which certain dielectric materials 
possess this property is expressed as the 
dielectric constant; measurement of the 
latter will indicate whether the number 
of dipoles in an oil has been altered by 
any treatment it has received. 

The orientation and re-orientation of 
dipoles contribute to the molecular move- 
ment in a dielectric material and the re- 
sultant molecular friction contributes to 
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the internal heat loss. The movement 
of the dipoles also increases the number 
of molecular collisions and, therefore, has 
some influence on the rate of deteriora- 
tion ; its extent is not clearly understood. 
The contribution of dipole orientation to 
the rate of deterioration at power fre- 
quencies may be substantially smaller 
than that due to ions, even in the case 
of highly refined new oils; but as deteri- 
oration progresses the quantity of ions 
increases rapidly, whereas the quantity of 
dipoles, as indicated by measurement of 
the dielectric constant, increases almost 
imperceptibly. Therefore, once the oil 
has become partly deteriorated, it is 
probable that the movement of dipoles 
can be ignored when calculating the effect 
of orientation movement on the rate of 
deterioration. 


Induced Dipoles 


Certain kinds of molecules become dis- 
torted in an electrical field. The centre 
of gravity of the electrical charges be- 
comes displaced, causing a positive and 
negative field to appear similar to that 
of a permanent dipole. The distortion is 
only temporary and disappears when the 
stress is removed. These induced dipoles 
therefore have an electrical moment and, 
in their stressed condition, influence the 
dielectric constant of the material in the 
same way as permanent dipoles. So far, 
there is no evidence that induced dipoles 
have very much influence on the total 
amount of orientation activity. It is 
assumed that their effect on oil deteriora- 
tion is negligible. 

Direct measurement of the concentra- 
tion of ions in a dielectric material is not 
practicable, but variations in the content 
can be detected by measuring the amount 
of energy they expend in overcoming the 
internal friction of the material, when 
they are caused to orient and re-orient 
under the influence of an a.c. potential. 
This energy is usually described as the 
internal heat loss in the dielectric. It can 
be measured with a Schering bridge by 
comparing the energy current component 
with the total current, usually expressed 
as the power factor of the dielectric. 

The p.f. is used to express the amount 
of deterioration in solid dielectrics, such 
as insulators and bushings. More recently 
it has become the means of gauging the 
changes produced in new oil by different 
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methods of refining and how the finished 
product is affected by varying the 
quantity and strength of the substances 
used in the refining processes. 

The internal heat loss in a dielectric 
material is caused by the movement of 
both ions and dipoles. During the pro- 
cesses of deterioration the ions increase 
rapidly, whereas the quantity of dipoles 
remains almost unchanged. Therefore, 
practically all the increase in heat loss 
caused by dete~ioration can be attributed 
to an increase in the quantity of ions, 
the heat loss cused by the movement of 
dipoles remain ng constant. 

The orientat.on of dipoles is responsible 
for both an ergy component and a 
wattless comp nent, whereas the orienta- 
tion movemer : of ions only produces an 
energy compo ent. It follows that p.f. 
measurements include a quadrature com- 
ponent which is more or less constant, 
irrespective of the amount of deteriora- 
tion. This makes it difficult to form an 
undistorted mental picture of the quanti- 
tative amount of change, unless the p.f. 
is very small. The meaning of the 
measurements becomes much clearer if 
they are expressed in terms of the energy 
component, but they may be confused 
still further by the variations introduced 
by change of temperature. An increase 
of temperature tends to disturb the orien- 
tation, thus slightly reducing the wattless 
component, whereas the energy compo- 
nent will increase rapidly. Consequently 
p.f. measurements cannot be compared 
unless they are all made at the same 
temperature. If the results are expressed 
in terms of the energy component, it may 
be possible to overcome the difficulty of 
comparing measurements by making 
corrections for the effect of temperature 
variations. 


Increased Heat Loss 


To comprehend the reasons for the 
rapid increase of heat loss as the tem- 
perature rises, it is best to consider the 
oil as a liquid in which is dissolved a 
quantity of deterioration products, the , 
whole behaving as a weak electrolyte. 
Not all the deterioration products can 
produce ions in solution and, of those 
which do so, only a small proportion are 
influenced by an electrical field. This 
proportion varies with the concentration 
of the products. For instance, in new 
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oil the concentration of any particular 
deterioration product is very small, 
nearly all the ionizable products become 
dissociated, and are subject to the in- 
fluence of the field, whereas when the oil 
is badly deteriorated only a small pro- 
portion ionize. 

There are many types and groups of 
deterioration products, some of which 
ionize much more strongly than others. 
One of the most important groups con- 
sists of organic acids. They behave as 
fairly weak electrolytes. Evidence sug- 
gests that the proportion of ions disso- 
ciated in the oil is related to the organic 
acidity of the oil by a curve whose shape 
is represented roughly by an equation of 


the form I=KA Xx, where I is the quan- 
tity of dissociated ions, A the concentra- 
tion of organic acids, K a constant vary- 
ing with the temperature, and x an 
ionization factor whose value appears to 
depend on the strength of the acids. It 
seems to be between 5 and 7 for insulat- 
ing oils. Some of the products of deteri- 
oration are believed to ionize much more 
strongly than organic acids, although 
their constitution has not been investi- 
gated. 

These factors must all be taken into 
account when trying to interpret the 
meaning of p.f. in terms of the 
amount of deterioration. As a general 
tule, it should be assumed that the quan- 
tity of deterioration products in solution 
increases much more rapidly than the in- 
ternal heat loss. An alternative way is 
gradually coming into favour. It is 
based on the idea that nearly all deteri- 
oration products produce ions in solution 
with the oil. Thus variation of conduc- 
tivity is a direct measure of ion activity. 
There are strong reasons to commend 
this method. 

It has been shown that electrical 
stresses on ions cause them to influence 
deterioration which may, for want of a 
better term, be described as catalytic. 
The extent of this behaviour has not yet 
been properly assessed, but tests carried 
out in Sweden some years ago suggested 
that the effects of electrical stress as in- 
dicated by the formation of acidity and 
sludge, although delayed, may be very 
substantial. The initial delay can be ex- 
plained by the low conductivity and 
small amount of activity caused by the 
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ions in new oil. 

The various factors which influence the 
rate of deterioration do not appear to be 
known with any certainty, although 
thought to increase as a logarithmic func- 
tion whose indices include constants for 
both the time and the temperature. 


Temperature Change 

Before considering the influence of 
temperature/conductivity variation on 
the behaviour of oil under electrical 
stress, it is desirable to review two basic 
theories of dissociation of ions in an elec- 
trolyte. The first assumes that the pro- 
portion of dissociated ions falls as the 
concentration of a weak electrolyte is in- 
creased. The second assumes that a 
strong electrolyte is completely ionized at 
all concentrations, but the mobility of 
each ion falls as the concentration is in- 
creased. 

Both theories predict conductivity in- 
crease with the concentration at a rate 
which varies with the degree of, concen- 
tration. If the latter is doubled, the 
former will be something less than 
double. To apply these two theories to 
the study of variation in conductivity 
with temperature requires different view- 
points. The dissociation theory suggests 
that the quantity of ions dissociated de- 
pends on the amount of molecular 
activity at the measuring temperature. 
It follows that the rate of increase in con- 
ductivity, with temperature, will be pro- 
portional to the rate of increase in mole- 
cular activity, whereas the alternative 
theory for strong electrolytes implies that 
the rate of increase of conductivity will 
be proportional to the rate of increase of 
mobility. 

The actual rate has been measured for 
several types of oil and is nearly logarith- 
mic. It implies that the amount of 
molecular activity caused by the stress 
increases also almost logarithmically 
with the temperature. This conclusion 
is of some importance. It may explain 
many of the contradictory opinions and 
much of the conflicting evidence obtained 
from observations of the behaviour of oil 
in transformers. It certainly suggests 
that where transformer oil is liable to be 
raised to fairly high temperatures, some 
attention should be given to the possi- 
bility of reducing the potential gradient. 

In conductivity /temperature measure- 
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inents there are usually slight deviations 
from a strictly logarithmic rate of in- 
crease. Their extent varies slightly with 
different samples of oil, but in every 
sample tested it has been found possible 
to derive the law of a curve which 
approximates very closely to the experi- 
mental results, over a range of tempera- 
ture which covers most service require- 
ments. The equation expressing this 
law is C=ZeBt, where t is the tempera- 
ture in deg C while C is the conductivity 
at t deg C and Z the conductivity at o 
deg C while B is a constant. 

When plotted on logarithmic graph 
paper this equation gives a straight line 
characteristic whose angle of inclination 
varies with the value of B. Therefore, 
this constant is a useful means of com- 
paring the susceptibility of two or more 
oils to variation in amount of “‘stress 
activity ’’ with temperature. 

It has been found from a series of 
measurements that in Grade ‘‘ B30” 
switch oils the value of B is about 0.045. 
Other oils tested show variations between 
0.035 and 0.065. The value does not 
appear to alter much if the oil is deteri- 
orated, although slight changes have 
been noticed after contamination. Table 
I contains typical values for a number 
of samples of similar characteristics, and 
Fig. 1 shows these values plotted on a 
logarithmic scale. 


Oil Behaviour 


Some years ago a fairly comprehensive 
series of tests was made in Sweden to 
investigate how refining processes in- 
fluenced the subsequent behaviour of in- 
sulating oils. The results were compiled 
in a report drawn up for the Interna- 
tional Electrotechnical Commission. 
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Fig. 1.—Conductivity/temperature character- 
istics of Table I oil samples 


A series of transformers were specially 
designed for the tests, so that during the 
process of deterioration the oil would be 
subjected to conditions comparable with 
those of ordinary service. Many supple- 
mentary tests were devised, both with 
and without electrical stresses. Three 
different grades of oil were used in all the 
experiments. The first was a highly re- 
fined oil selected as equivalent to a 
normal Grade ‘‘A,’’ the second was 
medium refined similar to Grade ‘ B,”’ 
and the third was very weakly refined. 

Among the published results were a 
series of acid and sludge curves which 
made it evident that, on the whole, elec- 
trical stresses accelerated the progress of 
deterioration whatever the degree of re- 
fining. The curves* have been replotted 
to show the amount of acceleration pro- 
duced by the stresses and how this 
amount varies (Fig. 2) indicating, first, 


TABLE 1—VARIATION OF “STRESS ACTIVITY’ WITH TEMPERATURE 


hos x 10'? | Mhos x 10"? Vu 

1 2.2 0.874 0.213 0.460952 2.2 34 0.0521 

2 2.17 0.873 0.682 0.59525 2.3 | 26 | 0.0462 

3 2.16 0.873 0.191 0.430645 1.9 | 32 | 0.0494 

4 2.19 0.873 0.0785 0.329314 1.28 | 48 | 0.0451 

5 2.139 0.873 0.0673 0.25604 0.98 49 | 0.0443 

6 2.16 0.873 0.371 0.017418 0.076 30 0.0500 

7 2.155 0.872 0.1575 0.0164606 0.0715 41 | 0.0495 
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(1) Equivalent to B.S. Class “‘A’’. 
Weakly refined. 


TIVE IN DAYS 
(2) Equivalent to B.S. Class ‘B’’. 


(4) Average of the three oils. 


(3) 
Fig. 2.—Acceleration of oil acidity and sludge formation due to presence of electrical stresses 


that the action of an electrical stress 
alters the proportion of the total 
deterioration products which show an 
acid reaction, and that the amount 
of alteration varies with the amount 
of refinement the oil has_ received. 
In highly refined ‘“‘A’’ oil, during 
the early stages of deterioration, the 
production of acid is increased by the 
application of electrical stresses whereas 
the formation of sludge appears to be 
retarded. This is reversed in the case of 
the weakly refined oil, in which case 
electrical stresses seem to assist the for- 
mation of sludge and to retard the forma- 
tion of acids. 

Secondly, these results have a ten- 
dency to reverse during the later stages 
of deterioration and, thirdly, the 
acceleration of deterioration processes 
under the action of electrical stresses in- 
creases as the oil deteriorates. This is 
shown more clearly in Fig. 2 (4), where 
the figures for the three oils are averaged 
to eliminate the effect of differences in 
the amount of refinement. Towards the 
end of the tests a rapid increase occurs in 
the acceleration of both acid and sludge 
formation. According to the theories I 
have outlined this effect can be explained 
simply by the action of electrical stresses 
on ions and, to this extent, the evidence 
supports the theories described. 

According to the test results for 
Grade ‘‘B”’ oil, electrical stresses retard 


* Extracted from information by Anderson in A.S.E. 
Journal, September, 1935 
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the formation of both acid and sludge 
during the early stages of deterioration. 
It is difficult to find a satisfactory ex- 
planation for this result, which seems to 
be in contradiction to the expected be- 
haviour of the oil. It is, of course, pos- 
sible that some source of error has crept 
into the measurements; if so, the error 
is not clearly defined in any of the other 
readings, so the point must be left un- 
explained. 

On the whole, the stresses seem to 
have a tendency to increase the rate of 
sludge formation more than the rate of 
acid formation during most of the test 
period. 


New North Western Showrooms 


At little cost and with no structural 
alterations, new service centres have been 
opened by the North Western Electricity 
Board at Windermere (Westmorland), and 
Grange-over-Sands and Haslingden (Lancs). 
The Board now has eighty-seven service 
centres in the North West. Others are 
shortly to be opened at Cleveleys, on the 
Fylde coast, and Uppermill, near Oldham. 


Street Lighting at Edmonton 


Edmonton Borough Council proposes to 
accept the tender of the Eastern Electricity 
Board for improving the street lighting in 
Dysons Road, Montague Road, Nightingale 
Road, Hedge Lane, Church Street, Bury 
Street and Galliard Road, at a cost of 
£12,867. 
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Commerce and Industry 


Lighting Fitting Production 


Yorkshire Agricultural Course 


The Board of Trade Journal for 23rd 
September publishes as one of the series 
of preliminary reports on the Census of 
Production, 1948, No. 6, covering the 
electric lighting accessories and fittings 
trade. The figures given put the value of 
the gross output in 1948 at £13,180,000; 
it was only £3,687,000 in 1937. After 
deducting the cost of materials, fuel and 
electricity used and of work given out, the 
net output was valued at £7,456,000, 
against {1,978,000 in 1937. Wages and 
salaries absorbed {£3,949,000 in 1948; no 
comparable figure is given for 1937. The 
average number of persons employed rose 
from 9,673 in 1937 to 14,622, and the net 
output per person employed from {£205 to 
#510. The number of _ establishments 
(employing more than ten persons) covered 
was 135; Northern Ireland is excluded. 
The employment, salaries and wages are 
analysed to. show that the operatives 
numbered about 12,000 (remuneration 
£2,811,000) and administrative, technical 
and clerical staff about 2,600 (remunera- 
tion £1,138,000). 


Shop Window Lighting 


Although it departs from the accepted 
present-day methods of window lighting, 
the scheme adopted for the premises of 
Messrs. Rosens of Battersea achieves its 


object of good lighting with maximum effect 


Night photograph 
Showing the lighting 
scheme devised 

by Tricorn Designs at a 
Battersea gown shop. 
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for minimum cost. No attempt has been 
made to conceal the light sources, and the 
two windows and lobby have been treated 
rather as a ‘‘room with two glass walls’’ 
than a display. The result is that the gowns 
and coats on show have a natural appear- 
ance, and the texture and quality of the 
garments may be readily appraised due no 
doubt to the existence of some very soft 
shadows. Glare is not noticeably present 
as the fittings are totally enclosed in jin 
040 opal ‘‘ Perspex,’’ and are seen against a 
light background of window soffit and walls 
which are painted matt pastel pink. Five 
fittings are employed, two in each window 
and one in the lobby, each fitting containing 
two 4oW fluorescent tubular lamps of warm- 
white colour. 

The gear is mounted in the void above the 
windows, the components for each fitting 
being carried in a specially designed venti- 
lated gear-container. Rotary reversing /on/ 
off switches are employed to prevent end- 
darkening of the lamps due to the supply 
being d.c. Full advantage has been taken 
of the low local district-brightness; the 
intensity at the floor of the window being 
only to L/sq ft. A check on the number 
of persons who stop at the window after 
dark has shown that there has been a con- 
siderable increase since the installation was 
brought into use. The fittings were 
manufactured by G. H. Green & Co. 
(Willesden), Ltd., to designs prepared by 
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Tricorn Designs, London, who devised the 
scheme of illumination both for the windows 
and shop interior. 


Capacitors for Canada 


British Insulated Callender’s Cables, 
Ltd., has received an order for a 20,000 
kVAr bank of capacitors, for operation at 
10.3 kV, from the Aluminium Co. of 
Canada, Ltd. These are for installation on 
the Shawinigan Water and Power Co.’s 
system. 


Y.E.B. Agricultural Course 


Fifty representatives of the Yorkshire 
Electricity Board’s staff recently attended 
a week’s course at the Yorkshire Institute 
of Agriculture at Askham Bryan, near 
York, all arrangements being made by Mr. 
Hack, of the Commercial Department. The 
syllabus covered dairy farming, poultry, 
arable farming, livestock, market gardening 
and fruit growing. Demonstrations pro- 
vided an important part of the course, each 
afternoon being devoted to farm walks 
when the practical side of the subject was 
demonstrated. Evening film shows supple- 
mented the daytime instruction. Winding 
up the course, Mr. G. A. Farthing, on 
behalf of the chief commercial officer, Mr. 
A. Haselhurst, expressed the Board’s 
gratitude to the principal and staff of the 
College. 


Mine Lighting Tests 


A realistic model of a coal-mine roadway 
has recently been completed at the Research 
Laboratories of the General Electric Co., 
Ltd., Wembley. The tunnel, which has 


Looking down the half-scale mine roadway 
model at the G.E.C. Research Laboratories, 9 
Wembley. 


been built on the gallery in the Illumina- 
tion Section of the Laboratories, is con- 
structed to half-scale of a typical rectangu- 
lar roadway, being 3ft 6in high and 7ft 
wide. Its actual length is 30ft, but a mirror 
at the far end gives the effect of looking 
down 12o0ft of full-size roadway. Tinsel 
strip is used to simulate the rails on which 
the tubs run to and from the face, and an 
imitation tub has been made from an old 
pram body. Waste ash from the Osram- 
G.E.C. Glass Works is spread on the floor 
of the gallery to produce an effect in keep- 
ing with the speckled black of the tunnei 
walls and props. 


Builders’ Price Book 


When, after a lapse of ten years, Laxton’s 
Builders’ Price Book made a welcome re- 
appearance last June, the demand was such 
that it immediately went out of print. The 
edition—the 124th—has now been reprinted 
and copies are available from the publishers, 
Kelly’s Directories, Ltd., 186, Strand, 
London, W.C.2, price 30s net. 

In this 1950 edition all parts of the book 
have been extensively revised and brought 
up to date. The main part, containing 418 
pages, is divided into 37 sections covering 
prices in all branches, and an exhaustive 
general index provides quick reference to any 
particular item mentioned in any section. 
Another important part of the book is the 
list of brands and trade names (251 pp.) 
printed on blue paper for ease of reference 
and containing some 10,000 items, together 
with a separate alphabetical list of names 
and addresses of firms. Tables are included 
showing the standard rates of wages for the 
building trade for a large number of towns 
in England and Wales, and there is much 
useful data in the special ‘‘Tables and 
Memoranda ’’ portion of the book. 


Swiss Exports to India 


Details are published in Indian Trade and 
Industry of the trade agreement between 
India and Switzerland which came into force 
retrospectively from 1st March last and 


continues until 28th February, 1951. The 
agreement provides that Switzerland shall 
send to India electrical meters, electrical 
instruments and apparatus (other than 
domestic appliances) up to the total value 
of 1,050,000 Swiss francs; surgical and 
electro-medical apparatus up to 250,300 
francs; and components and spare parts for 
radio receivers up to 100,000 francs. 


Blind Capstan Operator 


The National Institute for the Blind, 
which is constantly looking out for occupa- 
tions in which blind persons can serve with 
success in industry, informs us that Mortley, 
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Sprague & Co., Ltd., of Tonbridge, employ 
a totally blind man as an operator on cap- 
stan lathes. He also does his own inspec- 
tion using braille micrometers. 


Service Van for Welding Machines 


British Insulated Callender’s Cables, Ltd., 
has established a mobile servicing unit for 
its resistance welding machines. The unit, 
which is in the charge of a specially trained 
service engineer, consists of a 10-cwt van 
fitted to carry tools, spare parts and weld- 
ing accessories. No charge will be made 
for the service inspection, other than the 
cost of accessories supplied. One van is 
employed at present, but the scheme will 
probably be extended. 


Aiding E.1.B.A. 


At a golf meeting of the staff of 
Crompton Parkinson, Ltd., held at the 
Warren, Danbury, near Chelmsford, on 22nd 
September, it was decided to give 1o per 
cent of the sweepstake to the E.I.B.A., and 
as a result the sum of £8 7s 9d has been 
handed to that body. 


Works Visit 


Mr. G. R. Strauss, Minister of Supply, 
recently visited factories in the South Wales 
area. Amongst the factories included in 
the tour was the Cardiff establishment of 
the Renold and Coventry Chain Co., Ltd. 
The Minister was conducted through the 
works by Sir Charles Renold (chairman) and 
Mr. R. O. Herford (managing director). 


Economics and Purchasing 


As a further contribution to its Raw 
Material Survey Series, the Purchasing 
Officers’ Association (Wardrobe Chambers, 
146a, Queen Victoria Street, London, E.C.4) 
has published ‘‘ The Economic Background 
to Purchasing,’’ by J. F. Blitz, M.A., 
B.Sc. (20 pp., price 2s 6d). This is a study 
of the position of Great Britain in relation 
to the rest of the world, principally as a 
buyer of materials. It is shown how the 
country’s economy has been affected by the 
war and by post-war factors and the future 
trend of purchasing conditions is briefly 
considered. 


Institute of Metals 


The programme of the forty-second 
annual autumn meeting of the Institute of 
Metals at Bournemouth, held from 18th- 
22nd September, included a visit to the 
Pirelli-General Cable Works, Ltd., East- 
leigh. 

The visitors were met by the chief 
chemist, Mr. B. O. Ashford, and conducted 
through the works where the complete 
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manufacture of oil-filled cable from the 
drawing of copper wire to form the con- 
ductors, to the final impregnation of the 
completed cable under vacuum, was shown. 
Also inspected were the copper rod rolling 
mill (where electrolytic copper wire bars 
are rolled to }in rod) and the patented 
Pirelli-General continuous lead extrusion 
machine for producing a seamless lead 
sheath. 


E.A.W. Conference 


The 26th annual conference of the Elec- 
trical Association for Women will take place 
on 6th April, 1951, at the Connaught 
Rooms, London, W.C.z2. 


Educational 


Two courses of lectures in servo mechan- 
isms will commence on 11th October at 
Northampton Polytechnic, St. John Street, 
London, E.C.1, and a course of lectures on 
electrical measurements commenced on 3rd 
October. Applications for admission should 
be made to the Polytechnic Office. 


Trade Announcements 


Alfred G. Mason & Collins, Ltd., are 
moving on 1st October to larger premises at 
153, Kings Cross Road, London, W.C.t1. 
(telephone: Terminus 9272/4). 

The Mercury Discharge Lighting Co., 
Ltd., has moved to Premier House, 48, 
Dover Street, London, W.1 (telephone: 
Regent 3001/5). 


Catalogues and Lists 


Electric Meter Co., Castor Road, Brix- 
ham, S. Devon.—Two priced catalogues and 
two priced leaflets on new and reconditioned 
house service meters. 

Metropolitan-Vickers Electrical Co., Ltd., 
St. Paul’s Corner, St. Paul’s Churchyard, 
London, E.C.4.—Priced catalogue of the 
company’s entire range of lamps. 

Tomlinson (Electric Vehicles), Ltd., 
Cheltenham Road, Witney, Oxon.—Techni- 
cal folder describing the ‘‘Stillager’’ 1-ton 
battery electric truck. 

General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2.—Cata- 
logue Section F (1) illustrating and describ- 
ing (with prices) a wide range of lighting 
fittings. 

Ferranti, Ltd., Hollinwood, Lancs.— 
Illustrated pamphlet describing the com- 
pany’s distance measuring equipment—a 
radar navigation aid for aircraft comprising 
airborne and ground equipment. 

Simplex Electric Co., Ltd.—Broadwell, 
Oldbury, Birmingham.—Price lists of steel 
conduits and conduit fittings. 
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News of Men and Women of the Industry 


’ Mr. F. Quartley, head of collections and 
credits division of the Secretary’s Depart- 
ment of the British Thomson-Houston Co., 
Ltd., retired on 30th September after forty- 
one years’ service. Mr. Quartley, who was 
born in Bristol, joined the B.T.H. Co. in 
1909 after, having spent five years with the 
American General Electric Co., at Lynn, 
Mass., U.S.A. After nine years in the 
Turbine Estimating Department he was on 
the staff of the then Contract and Turbine 
Sales Department from 1918 until 1934, 
when he was appointed to succeed the late 
Mr. J. Simpson as head of Collections and 
Credits. 

Mr. J. Brooks, manager of the Bristol 
branch of Buchanan & Curwen, Ltd., is 
retiring, and Mr. S. R. Wilson has been 
appointed to succeed him. 

Mr. L. F.. Odell, O.B.E., has been elected 
to the board of Scophony-Baird, Ltd., and 
has been appointed joint managing direc- 
tor. 

Mr. D. R. Hardy has been appointed lec- 
turer in electrical engineering at Manchester 
University, and Mr. E. R. Laithwaite has 
been appointed assistant lecturer. 

Mr. J. A. Bairner has resigned his direc- 
torship of the Holland House Electrical Co., 
Ltd., and has joined the Metropolitan Dis- 
tribution, Ltd., Truro, as manager of their 
Plymouth branch. 

Mr. W. A. Ankerson, B.Sc. (Eng.), 
A.M.I.E.E., has been appointed manager, 
Dominions Division, 
Metropolitan - Vickers 
Electrical Export Co., 
Ltd. He succeeds Mr. 
J. W. Bell, who will 
continue in an ad- 
visory capacity. Mr. 
Ankerson edu- 
cated at the Coopers’ 
Company School and 
at the Northampton 
Polytechnic. Starting 
with M-V as a college 
apprentice, he subse- 
quently joined the 

otor Engineering 
Department. In 1936 he transferred to the 
Metropolitan-Vickers Electrical Export Co. 
and went to the Shanghai office as a sales 
engineer, being appointed manager of the 
Shanghai office in 1938. Just before the 


Mr. W.A. Ankerson 
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Japanese occupation Mr. Ankerson  suc- 
ceeded in making his way to Hong Kong and 
later to Sydney, Australia, where he was 
seconded to the Australian General Electric 
Pty. Co., as chief industrial motor designer. 
In 1946 he rejoined the M-V Export Co., 
and returned to his original post in China. 

A number of appointments are announced 
by the South Western Electricity Board. 
Mr. L. S. Gould, B.Sc. 
(Eng.), A.M.I.E.E., 
has been appointed 
distribution engineer 
in the Chief En- 
gineer’s Department 
at the Board’s Bristol 
headquarters. Mr. 
Gould was previously 
with the London 
Electricity Board. 
Mr. A. C. E. Bunker, 
formerly a_ principal 
at the Board of 
Trade, has accepted 
the post of adminis- 
trative officer, Cornwall Sub-Area, and Mr. 
A. E. Mulvaney, former branch manager at 
Crediton, has been appointed commercial 
officer, Torbay District. 

At the request of the Foreign Office, 
Dame Caroline Haslett, Director of the 
E.A.W., has accepted an invitation to take 
part in a women’s conference in the Ameri- 
can Zone of Germany at Bad Reichenhall. 
The title of her paper is ‘‘ The Preservation 
Hy Human Values in Business and Industrial 

ife.”’ 

Mr. T. W. Pollock has been appointed 
managing director of Penman & Co., Ltd., 
and he will assume this office on 16th Octo- 
ber. 


WILLS 


Mr. A. R. Faulkner, electrical engineer, 
who died on 22nd May last, left £6,988 gross 
(£6,759 net). 

Mr. N. P. Bedson, B.Sc., A.M.Inst.C.E., 
M.I.E.E., chief engineer with Richard John- 
son & Nephew, Ltd., who died on 22nd May 
last, left £15,752 (£15,160 net), 

Mr. J. B. Low, chief civil engineer of the 
Power Cable Contract Department of the 
British Insulated Callender’s Construction 
Co., Ltd., who died on 6th July last, left 
£3,237 (£3,159 net). 


Mr. L. S. Gould 
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How 


F all the country’s agricultural 
activities it may be safely said that 
none has a more successful recent 

record of progress than dairy farming. 
Despite all the difficulties both during the 
war and since, liquid milk sales show an 
increase of no less than 66 per cent on 
the pre-war figures. Not only is a return 
to rationing considered highly unlikely, 
but there are prospects in the not too 
distant future of a surplus for those 
almost-forgotten delicacies, cream and 
home-produced cheese. 

For this happy state of affairs the 
growing use of electricity is to no small 
extent responsible. Electrical aids on the 
farm are no longer considered within the 
reach only of the large or well-to-do 
farmer. Even the small farmer—and 
incidentally it should be remembered 
that most of our milk is supplied by 
100,000 farms having herds of not more 
than twenty cows—is now finding elec- 
tricity indispensable, especially in view of 
the increasingly high standards of cleanli- 
ness demanded to-day. Both capital and 
running costs are generally more than 
counterbalanced in a very short time by 


Electricity is Helping 


Right : Gascoigne vacuum-type cooler and 
Woolley ‘‘ Electrobloc III’’ steam raiser at 
Painswick Lodge Farm. Below: Latest type 
** Electrobloc’’ steam raiser at Hengaston 
Farm, Cam, andjGascoigne milking stalls_at 
Painswick Lodge Farm. 


Milk Production 


Gloucestershire 


Farmers in 


savings in labour costs, even without 
taking into consideration such factors as 
added convenience and saving of time. 
A good example of the way the elec- 
tricity supply industry is not only assist- 
ing the dairy farmer already but is 
planning a further extension of its 
facilities is provided by the Central 
Gloucester Sub-Area of the Midlands 
Electricity Board, where dairy farming 
predominates in the 4,000 farms of 


Typical ‘‘ Essex ’’ hammer mill installation at 
Waverley Farm, Edgeworth 


10 acres or more established in the 800- 
sq-mile area. 

The growing appreciation by the 
farmers of the advantages electricity has 
to offer them is apparent both from the 
extensiveness of the installations of many 
of the farmers who already have supplies 
and also from the response received from 
canvassing among “‘ prospects’’ in con- 
nection with new supply schemes. With 


Electrified farm workshop at Nastfield Farm, Frampton-on-Severn ! 


regard to the latter, many of the farmers 
are fortunate in this area in being able 
to participate in schemes which, following 
experiments on twenty-one farms, have 
been drawn up on a district basis with 
attractive terms. 

Twenty-five such schemes have been 
prepared by the Board and are shown on 
the map on a later page. In deciding on 
the areas to be covered and also on the 
order in carrying them out both the 
National Farmers’ Union and the Agri- 
cultural Executive Committee have been 
consulted. So far official permission has 
been received to proceed with four 
schemes, namely, Nos. 1 and 2 (covering 
Duntisbourne Leer, Abbotts, Rouse, 
Brimpsfield, Elkstone, Syde, Caudle, 
Green, Winstone and Cotswold Farm); 
No. 6 (Harescombe, Haresfield, Edge 
and Pitchcombe) ; and No. 8 (Alkington, 
Stone and Stinchcombe). 

Of the 178 farmers approached so far 
(in the first three schemes mentioned) 
112 have already applied for supplies. 
Another 29 will probably apply, while 
several of the remaining 37 can be 
expected to follow suit when once they 
see the advantages gained by their 
fellow farmers. 

Under the special terms available to 
these farmers no contribution to the 
capital cost is required. A rental charge 
is made of £8 for farms up to 50 acres, 
£12 for 50-75 acres, £15 for 75-100 acres, 
and £18 for 1oo and over, the charge 
(payable quarterly) being reduced by an 
amount equal to 
one-third of the cost 
of the units charged 
in that quarter, i.e., 
for each £3 spent on 
units {x would be 
deducted from the 
rental. There is a 
fixed charge of £1 
per annum _ per 
horse-power for each 
motor exceeding 
8 h.p. The unit 
charge is 14d except 
for off-peak water 
heating, _ sterilizing 
and steam raising, 
for which the rate 
is 

Work on connect- 
ing farms under 
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these special 
schemes has _ just 
commenced and one 
of the farms we 
visited recently dur- 
ing a brief tour of 
typical installations 
was the first to re- 
ceive a supply in the 
No. 8 area. Here, 
on Hengaston Farm, 
Cam, Mr. Daw has 
already had _in- 
stalled the latest 
“Electrobloc IIIa’’ 
steam raiser for 
sterilizing purposes. 
In this particular 
installation the sup- 
ply tank is mounted above the apparatus, 
but a four-position needle valve ensures 
constant pressure no matter where the 
tank is situated. 

Signs of the recent change-over to the 
public electricity supply still remained 
when we called at Mr. Murray’s farm at 
Painswick Lodge, a room where the 


Chaff cutter and root pulper and cleaner driven via shafting from a 
6 h.p. motor at Mr. Frenkel’s Waverley Farm, Edgeworth 


metal-clad switch and fuse gear is in- 
stalled having recently housed two 5 kW 
lighting plants. The equipment on this 
farm is of interest both in view of its 
conformity to the requirements of the 
new Milk Act and also for the facilities 
which it provides for adopting the latest 
milking technique. 


A good example of a dairy layout at Pingry Far m, Coleford 


OTH OCTOBER, 1950 


4 

=. 

541 


Adjacent to the Gascoigne ‘‘ Auto- 
Recorder’’ milking stalls are a wash- 
hand basin and also a tap for providing 
hot water for application to the cows’ 
udders to secure quick milking. Further 
attention to hygiene has been paid in 
connection with the cooling and steriliz- 
ing arrangements. By utilizing a Gas- 
coigne vacuum cooler the milk has no 
contact whatever with the outside air 
from the time it leaves the cow until it 
is poured from the churn on arrival at 
its destination, the lids of the churns as 
well as the cooler itself being maintained 
under a vacuum. The cooler, churns 
and the sterilizing chest are all served by 
means of a 4 kW “‘Electrobloc III”’ 
steam raiser. 

A good layout of a dairy is to be seen 
at Mr. Barter’s Pingry Farm, Coleford. 
At one side of the room is a Reyrolle 
20 kW fixed electrode steam raiser with a 


Twenty-four schemes have been prepared for supplying electricity 
to farmers on a district basis. Four have already ben 


hand-operated water pump. On the right 
of this are the releaser mechanism, receiv- 
ing pan and cooler. Then comes a 
27 cu ft G.E.C. lagged sterilizing chest 
and a churn stool. For a Gascoigne 
3-unit ‘‘ Auto Recorder’’ milker there 
are a 1} h.p. capacitor motor, vacuum 
pump and sanitary trap. Completing the 
installation is a 20-gall U.D.B. water 
heater with supply tank. When installed 
two years ago the electrically operated 
equipment cost altogether £546, the indi- 
vidual items being steam raiser £100, 
sterilizing chest £39, churn stool £3, 
milking machine £369, water heater £35. 

Waverley Farm, Edgeworth, where 
Mr. L. Frenkel has a herd of 70 cows, is 
of interest on account of the food prepara- 
tion equipment as well as for the dairy 
equipment proper. The layout of the 
3 hp. ‘‘Essex’’ mill installation is 
typical of a large number in the area. 
Fitted with feed 
hopper and storage 


n approved bins, the apparatus is 
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automatic in opera- 
tion and with an 
output of 10-16 
bushels hour 
grinds all the 
cereals, beans, etc., 
required on_ the 
farm. Alternative 
belt drives from a 
6 h.p. motor operate 
either a chaff cutter 
or root pulper and 
cleaner. 

Besides a bucket 
type milker, a Martin 
KW cu ft 
sterilizing chest, Mr. 
Frenkel has a 
‘‘Versco’’ boiler for 
cans and a ‘‘ Creda’’ 
20-gall water heater. 
As the milking plant 
is of the bucket type 
there is no pipework 
requiring steam for 


Cheltenham 


Cirencester 


Bristol 


sterilizing. 
On Mr. Shields’ 
Nastfield Farm, 


Frampton - on - 
Severn, besides an 
‘‘Essex’’ mill in- 
stallation, there are 
to be seen several 
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Two views of the dairy in Barton End Farm, Nailsworth, showing electrode jboiler, milk cooler 
and sterilizing chest with water heater on top 


other ways in which electricity can assist 
the dairy farmer, particularly in main- 
taining his equipment and in carrying 
out the other innumerable metal and 
woodworking jobs inseparable from the 
modern farm. Electrical equipment in- 
stalled in Mr. Shields’ workshop includes 
a drill and grinder belt driven by a 3 h.p. 
Higgs motor, a Wolf hand drill, and a 
Murex welder. Cattle are prevented from 
straying on to arable land by an electric 
fence. 

A compact layout has been adopted by 
Mr. P. T. Blackwell for a comprehensive 
installation at his farm at Barton End, 
Nailsworth, for dealing with the milk 
from a herd of 75 cows. In a room 
approximately 12ft square it has been 
possible to accommodate without undue 
crowding a 14 h.p. motor for a 4-unit 
‘““Gascoigne’’ milk parlour, a 20 kW 
G.E.C. electrode boiler, a 27 cu ft 
sterilizer with a 20-gall ‘‘Creda’’ water 
heater mounted on top, a 100 cu ft 
Perkins cold room, a 1 h.p. pump for 
circulating the methyl chloride refrigerant 
through both the cold room and the milk 


Orn OCTOBER, 1950 


cooler, and a } h.p. Beresford water 
pump. Short lengths of tubular heaters 
round the room prevent the milk from 
freezing in the pipework in very cold 
weather and radiators have been fitted 
in the milking shed above the pulsators 
for a similar purpose. 

The latest G.E.C. self-contained 
sterilizing chest is used by Mr. Excell at 
Whitehouse Farm, Cam, in conjunction 
with the new Gascoigne ‘‘ Auto-Washer,’’ 
which circulates steam round the various 
components of the milking plant. The 
sterilizing chest which incorporates a 
1 kW heated block operates on a heat 
storage system and is time switch con- 
trolled. A ‘‘Sadia’’ U.D.B. water 
heater is equipped for washing churns, 
etc. 

We are grateful to all the farmers con- 
cerned for the facilities given us to 
inspect their apparatus and take photo- 
graphs. Our special thanks are due also 
to Mr. S. Blinkhorne, A.M.I.B.A.E., 
agricultural engineer, Central Gloucester 
Sub-Area, for accompanying us on our 
tour and for supplying technical informa- 
tion. 
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Larthing Power Plant 


Arrangements Appropriate to Small Installations 


By E. W. CREW, B.sSc., A.M.LE.E. 


RIVATE electricity generating plant 
of up to 250 kW capacity is the 
subject of British Standard Code 
of Practice (CP.323—1948). This stipu- 
lates that the earthing arrangement shall 
be in accordance with CP.321—1948 for 
Electrical Installations, General, which is 
of very wide application. It therefore 
does not give any guidance concerning 
the earthing of the neutral points of the 
alternator windings, although full instruc- 
tions are given about the earthing of the 
exposed metal parts of the alternators, 
switchgear and distribution system. 
These CP.321 instructions may be briefly 
summarized as follows :— 
Clause 507, all exposed metalwork in 
an accessible position must be earthed. 
Clause 512, the resistance of the path 
to the earth electrode should not exceed 
one ohm and all joints in the earth path 
must have a current carrying capacity 
not less than that of the earth conductor. 
Clause 514, the section of the earth 
conductor must be at least 0.0045 sq in 
(7/.029 in) and not less than half the 
section of the largest of the conductors 
which it protects, to a maximum value 
of 0.1 sq in (sectional area of the earth 
conductor) which need not be exceeded ; 
the connections to the earth electrode 
must be accessible and secured by set- 
screws or bolts of non-rusting material. 
Clause 101 makes reference to the 
I.E.E. Regulations for the Electrical 
Equipment of Buildings, which also con- 
tain the above instructions (Section 10 on 
earthing and Section 12 on private 
generating plant). 


Earth Electrode 


If these rules are complied with, a path 
will be provided to earth for leakage cur- 
rents, or static charges, so the position 
and design of the earth electrode should 
be such that fault currents will not pro- 
duce dangerous potentials on the earth’s 
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surface and, also, that it will be reason- 
ably proof against corrosion. In general, 
the electrode should be a few feet away 
from the power plant building (12ft is 
the distance commonly allowed) and with 
the top part buried just below ground 
level in a small inspection chamber. The 
dimensions of the electrode will depend 
on the soil resistance and the possible 
amount of fault current. The latter will 
depend on the size and reactance of the 
alternators and the time taken to clear 
a fault; in other words, on the form of 
protection employed. Usually, a single 
copper rod is sufficient, but reference 
should be made to the catalogues pub- 
lished by manufacturers of earthing 
electrodes for full details and instructions 
concerning the method of measuring the 
earth resistance values. A very compre- 
hensive I.E.E. paper* also deals in detail 
with the choice of electrode. 

The copper rod electrode has the ad- 
vantage, compared witha plate electrode, 
of low installation cost, since it can be 
driven into the ground without any exca- 
vating (incidentally hardly disturbing the 
soil and thereby ensuring a more reliable 
earth) and it can be extended by internal 
joints, or several may be connected in 
parallel. 

Where the same electrode is used both 
for earthing and for protection against 
lightning, the recommendations of CP.1 
(1943) on the protection of structures 
against lightning should be observed. 


Neutral Connections 


As the publications mentioned above 
do not give details of the connections for 
neutral earthing, the following notes are 
intended as a guide to suitable arrange- 
ments for three phase, three and four 


*“* Practical Aspects of Earthing,’’ by E. Fawssett, 
. W. Grimmitt, G. F. Shotter and H. G. Taylor, 
Tee Journal, October, 1940, Vol. 87, No. 526, pp. 
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wire, systems up to 650 V. 

The Electricity Supply Regulations 
(1937)* specified in Regulation 4 that a 
point of the system must be earthed, and 
all the rest of the system must be insu- 
lated (the earthing is necessary to pre- 
vent accumulation of static charges, if 
for no other reason). 


_.*. Formerly known as the Board of Trade Regulations 


Before these regulations were reprinted 
in 1949,°a clause permitted a switch, or 
link, to be placed in the earth connection 
for testing and fault locating. This clause 
has now been omitted, because of the 
risk that a system with single-pole fusing 
may be temporarily disconnected from 
earth. However, provided the connec- 
tion or link is only removed when the 
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system is not supplying power, means of 
disconnecting the earth electrode and 
neutral busbar are desirable for testing 
the conductivity and insulation resistance 
values respectively. The regulations for- 
bid the use of a fuse, or automatic circuit 
breaker, in the earth connection and 
state that the impedance of any appara- 
tus in this circuit for relay operation, 
etc., must not exceed 2,000 microhms 
and 1o microhenrys. 


When systems are interconnected par- 
ticulars of the earthing arrangements 
have to be notified to the Postmaster- 
General. The scope of this article does 
not enable details of power plant which 
can be paralleled with the supply mains 
to be included. 


The accompanying sketches of the 
neutral and earth connections of typical 
installations show suggested positions for 
neutral links and switches. For the sake 
of clarity, feeders have been omitted from 
the busbars and busbar chambers and the 
circuit breakers or switch-fuses have 
been indicated by the symbol for isolating 
switches. The frame of each alternator 
is indicated by a circle and the suggested 
connections for earthing this are shown. 
The frame of the switchgear and any 
other exposed metal should be earthed in 
a similar way. 


A single-alternator, three-wire system 
(Fig. 1) is self-explanatory, but in a four- 
wire system (Fig. 2) the neutral link must 
have a current-carrying capacity at least 
as large as that of the neutral conductor 
and must be connected before the switch 
is closed and not disconnected until the 
switch is open (I.E.E. Regulation 112).+ 
A three-wire system with mains change- 
over switch is self-explanatory (Fig. 3). 
In a four-wire system with three-pole 
mains change-over switch, if three-pole 
mains and alternator switches with 
neutral links are used the mains neutral 
may be left permanently connected to the 
alternator windings, which is not good 
practice. 


Therefore, four-pole mains and alter- 


t Clause numbers are applicable to the r2th Edition 
(1950) of I.E.E. Regulations 


nator switches must be employed (Fig. 4) 
and they must be designed so that the 
neutral pole makes before and breaks 
after the phase poles, as in the case 
of the neutral link in Fig. 2. This is to 
prevent the risk of a momentary high 
voltage occurring on single-phase loads 
connected between different phases and 
neutral. A four-wire system with four- 
pole mains change-over switch (Fig. 5) 
ensures complete isolation of the alter- 
nator windings from the mains when the 
set is not in use and is a better arrange- 
ment than that in Fig. 4. 


When several small alternators serve a 
four-wire system (Fig. 6) the neutrals are 
often left connected to the neutral bus- 
bar, which is earthed. This is only satis- 
factory if sets are identical and there is 
negligible third harmonic circulating cur- 
rent. This is not strictly in accordance 
with the I.E.E. Regulations (see last note 
of table 3) and advice should be obtained 
from the manufacturers before adopting 
this arrangement. In a three-wire sys- 
tem the neutrals should be connected to 
the earth bar, instead of the neutral 
busbar. 


A four-wire system with neutral earth- 
ing cubicle (Fig. 7) is necessary where, 
on account of differences between the 
designs or sizes of the alternators, an 
excessive circulating current would flow 
if all the neutrals were connected to- 
gether. The neutral switches can be 
operated so that the neutral point of only 
one running machine is earthed at a time, 
in order to prevent circulating third 
harmonics. Interlocks may be fitted to 
prevent more than one switch being 
closed at a time, but, as the switches are 
mounted together, the expense and re- 
striction of interlocks is hardly justifi- 
able, provided the switches are designed 
so that it is easy to see at a glance 
whether they are on or off. A distant 
indication or alarm circuit may be used 
for this purpose. Where only one machine 
is earthed at a time in a four-wire 
system, with the neutral busbar directly 
earthed, the earthed machine would have 
to carry all the unbalanced load on the 


See opposite page: CB, circuit breaker or switch-fuse. EL, earth link or removable connection 
(must not be disconnected unless station is shut down). COS, change-over switch. C, busbar cham- 
ber (outgoing circuits not shown). NEC, neutral earthing cubicle. E. station earth rod or plate. 


SB, static balancer. 
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NL, Neutral link 
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station and so one phase of the machine 
may become overloaded. 

The connection of a static balancing 
transformer to the station busbars (Fig. 8) 
will ensure that any single-phase load is 
supplied by the phase busbars and, 
therefore, will be divided between all the 
machines on the bars. The neutral bus- 
bar is not connected to earth when a static 
balancer is used. 

If bus section switches are installed, the 
neutral busbar must be earthed on both 
sides of the switch (unless static balancers 


are used) in case the bus sections are 
operated independently with the bus 
section neutral link open. These earth 
connections link the sections of neutral 
busbar together, even with the bus sec- 
tion neutral link open, which should be 
kept in mind when testing. 

In the case of power plants having 
incoming mains supplies on the busbars, 
the circuit interlocks and_ earthing 
arrangements should be decided on in 
conjunction with the particular Area 
Board concerned. 


Transport Commission's Report 


Railway Electrification Discussions 


ITH appendices, the second annual 
report of the British Transport 
Commission, covering the calendar 

year 1949, is a document of 408 pp. Elec- 
trically, the period was marked by a number 
of noteworthy events among which may be 
mentioned the following: — 

Electric working of regular boat trains 
introduced between Newhaven and Victoria 
(the first use of electric locomotives for 
main-line passenger services in this country). 
Inaugural non-stop run from Euston to 
Glasgow with two 1,600 h.p. diesel-electric 
locomotives working as one unit. Liverpool 
Street-Shenfield electric service commenced. 
In a typical week 58 per cent more pas- 
sengers were carried than with the former 
steam services. Double-deck train placed 
in experimental service on North Kent lines. 
Central Line (Tube) service extended to 
Epping. 

Other developments included running 
trials in Switzerland with a gas-turbine loco- 
motive (a second has been under construc- 
tion in this country). A start has also been 
made on the change-over from trams to 
buses in South London. 

Although restrictions on capital expendi- 
ture have prevented progress with further 
railway electrification, the subject has been 
under discussion by various bodies. The 
Railway Electrification Committee (1948) 
met regularly during the year and it is 
understood that its report has now been sub- 
mitted to the Minister of Transport. Early 
in the year the Railway Executive 
appointed a committee of headquarters’ 
officers to prepare the outline of a scheme 
for the electrification of the London, Tilbury 
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and Southend line, a survey of the route of 
which has since been made I 
Callender’s Cables. In Glasgow, a commit- 
tee was appointed to discuss future planning 
of the railway services, particularly as 
regards electrification. Work proceeded 
during the year in connection with the 
Manchester-Sheffield-Wath scheme. 

The section of the report on power supply 
and distribution refers to the progress of the 
change-over to 50.c/s. in several areas. 
This work was practically completed in the 
case of the Liverpool-Southport line, and the 
last stage was also reached in the conversion 
of the Stonebridge Park power station with 
the completion of a new substation on the 
Euston to Watford line. Proposals were 
under consideration for a similar change in 
the case of the Southern Region lines in the 
London area. Negotiations with the B.E.A. 
are concerned with the reconstruction of the 
obsolete Durnsford Road power station to 
provide for a change from 25 to 50 c/s. and 
an increase in capacity to 120 MW. Power 
supply arrangements in the North Eastern 
Region are also being modernized, and in 
the Western Region a scheme provides for 
additional feeders from the Southern Elec- 
tricity Board to the Swindon Works. 

As forecast in the evidence to the Trans- 
port Tribunal, a deficit of {20.8 million is 
shown in the accounts of the Commission. 
In submitting the report to the Minister, 
the chairman of the Commission, Lord 
Hurcomb, stated that the revenue position 
had been disappointing, but the Commis- 
sion had continued to press the need for the 
utmost economy compatible with efficient 
service. 
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NEW PATENTS 


Electrical Specifications 


Recently Published 


1945 
58. Stevens, A. H. (Submarine Signal Co.).—Com- 
pressional wave transmitting and receiving apparatus. 
1945. (Convention date not granted.) 
a oscillators. 9th July, 1945. (6451 

879. British Thomson-Houston Co., ita. 
sonic testing apparatus. 23rd July, 1945. (644! 
23132. British Thomson-Houston Co., Ltd.—Electric- 
discharge devices. 7th ee 1945. (645122.) 
26530. British Thomson-Houston Co., Ltd.—Electric- 
discharge devices. 10th October, 1945. (644 

27404. Sylvania a Products, Inc —Electron 
guns. 18th October, 1945. 

35329. Compagnie Générale de Télégraphie sans Fil. 
—Velocity modulation valves of high-power and wide 
pass band. 31st December, 1945. (645123.) 


1946 

5092. Marconi’s Wireless Telegraph Co., Ltd.—Radar 
systems. 18th February, (645181 1.) 

7023. Akt.-Ges. Brown Boveri & Cie. — Stageless 
speed regulation of motors with the aid of electric fre- 

21082. Valensi, G.—Colour television. 15th July, 

2380. _Spolek Pro Chemickou a Hutni Vyrobu, 
Nevodai Podnik.—Production of solid depolarization 
electrodes from active carbon for atmospheric oxygen 
elements. 31st October, 1946. (644990.) 

33248. Igranic Electric Co., Ltd.—Dielectric heating 
oscillator circuits. 8th November, 1946. (645254.) 

36063. British 9Thomson-Houston Co., Ltd.—Elec- 
tron-discharge devices. 5th on, 1946 (644992.) 

36732. ‘osenbaum, E. F.—Electrical current- 
conducting — for model railroad tracks. 12th 
December, Caer application 36733, 27th 
November, 1948) (64499. 

38066. Sangamo om Ltd.—Direct-current ampli- 
fiers. 30th December, 1946. (645184.) F 


1947 

193. Scott, H. H.—Apparatus or systems for trans- 
mitting electric signals. 2nd January, 1947. (645256.) 

3953. Philips Lamps, Ltd.—Radio direction-finding 
systems. 11th February, 1947. 996. 

5833. Standard Telephones & Cables, Ltd.—Electric 
rae, systems. 28th February, 1947. 


6708. Sheldon, E. E.—Method and means for intensi- 
fication and electrical reproduction of images. I1th 
March, 1947. (645128. 

7310. Philips Lamps Ltd.—Process of manufacturing 
magnetic material. 17th March, 1947. (645056.) 

9084. British Thomson-Houston Co., Ltd., and 
Scott, W. J.—Thermal-responsive electric switches of 
the glow-discharge type. 3rd April. 1947. (644998.) 

9167. Cossor, Ltd., A. C., and Wynn, A. H. A— 
Time base circuits for television receivers. 30th March, 


a e-ray signa rtraying apparatus re y, 
1947.  (645002.) 
13977. Radio Corporation of America easy 
circuit arrangements. 23rd 1947. 
20518. Electrom.—Installation for the generation of 
electric current, with a dynamo supplying a battery 
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Copies 
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with direct current and utilization circuits for direct 
esis) alternating current. 29th July, 1947. 
21920. Standard Telephones & Cables, Ltd.— 
oy magnetron. 8th August, 1947. (645189.) 
em elephone Manufacturing Co., Ltd., and 
‘W.—Electric impedance networks. llth 
August, 1948. (645011 /2.) 
698. Philco Corporation.—Television apparatus. 
27th August, 1947. (645190.) 

2814 Metropolitan-Vickers Electrical Co., Ltd., 
and Mulligan, J. ee gear braking of induction 
motors. 20th October. 

31425. Setropciten Vickers Electrical Co., Ltd., and 
M.—Time base circuits. 28th October, 

31832. British Thomson-Houston Ltd.—Mag- 
netic cores. 2nd December, 1947. (645277.) 

32025. Philips Electrical, Ltd.—Electric-discharge 
tubes. 4th December, 1947. (645198.) 

32076. British Thomson-Houston Co., —Pul- 
verizing apparatus. 4th December, 1947. (Hse) 

32190. ‘Resistance Welders, Ltd., Cumming, W. R., 
and Ross, A.—Apparatus for converting multhphees 
a.c. into single-phase a.c. 30th November, 1948. 
nate application 27396, 21st October, 1 948.) (645025) 

32562. Johansson, H. E.—Electric lamp sockets. 
(own 1947. (Convention date not granted.) 

33038. Moravian Electrical Engineering Works, 
National Corporation, and Klima, mmutator 

windings tor commutator machines. 15th December, 
1947. (645199. 

35116. Standard Telephones & Cables, Ltd.—Tele- 
bye or similar system for establishing connections 
7, means of group selecting. 3lst December, 1947. 


beri Philips Electrical, Ltd.—Method of intro- 
ducing into a sealed vessel. 31st December, 
35263. Mortier, E. A., and Mook, R. P.—Lighting 
apparatus allowing for changes of light. 31st Decem- 
ber, 1947. (645031. 
3358. White, E. L. C.—Circuits for generating elec- 
trical impulses. ath” 1 ( 
Harker, M. G., Smith, J. B., and Stillwell, 
T. C.—Integrating circuit arrangements. 31st 
January, 1948. (644634. 
10879.' Grundin, I. V., and Erlandsson, E. G. V.— 
ary and switching system. 23rd April, 1947. 


10935. English Electric Co., Ltd., and Shaw, N. H. 
—Dynamo-electric machines. 2rd pril, 1948. 


7. 
11011. General Electric Co., Ltd., and Sowter, A. B. 
—Cold welding of metal. 8th A ril, 1948. (644795.) 

13788. ectric-discharge tubes. 


) 
Baalish' Electric Co., Ltd., and Wilson, 
G. R.—Control systems for dynamo-electric machines. 
24th June, 1948. 
177: Sunbeam Co 
uly. 1947. (64478 
Standard Telephones & Cables, Ltd., and 
Fades C. H.—Electron-discharge devices. 2nd July, 
1948. (644635. 
20316. British Thomson-Houston Co., Ltd.—Electric 
regulators. 28th July, 1947. (644871. 
31997 7. Askania Regulator Co.—Electric control sys- 
tem. 8th August, 1947. ( 
22253. General Electric Co., Ltd., and Smyth, 


oration. .—Electric hand irons. 
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he S. — Lanterns for high-pressure metal vapour 
3rd August, 1948. 
22399. General Electric Ltd., and Willoughby, 
A. H. — Lighting arrangements com: rising electric- 
Bamps Au ust, 1948. ( 76. 
lectric water heaters. 15th 
1948, 


23935. Williams, C.—Continuous wave radio navi- 
gational systems. 29th September, 1948. 5) 
.  Barasch, H. P.—Cathode-ray tubes. 10th 
June, 1948. (644882 


( 

26137. Standard Telephones & Cables, Ltd., and 
Mayer, S. E.—Magnetic materials. 24th September, 
1948. (644639.) 

26941. Metropolitan-Vickers Electrical Co., Ltd., 
Scoles, G. J., and Todd, K. W. — Apparatus for 
measuring the speed of rotation of a rotating member. 
6th September, 1948. _(644807.) 

29. Vickers Electrical Co., Ltd., and 
Scoles, G. J.—Apparatus for measuring the’ recurrence 
frequency of recurring electric signals. 19th October, 
1948. (644810.) 


1948 


511. Compagnie pour la Fabrication des Compteurs 
et Matériel d’Usines 4 Gaz.—Television transmitting 
tubes. 7th January, 1948. (64 

1364. Standard Telephones & “Cables, Ltd., and 
Jacobsen, B. B.—Signal compression and expansion 
arrangements in electric communication systems. 14th 
3408. Tele Pi sr Manufacturing Co., Ltd., and 

chines for winding toroidal coils. Ist 
Fen (Cognate application 19750, 23rd July, 


3555. Metropolitan-Vickers Electrical Co., Ltd., and 
Bennetts, H. G.—Jointing of metals by electrical induc- 
tion heating. 14th January, 1949. (644821.) 

4669. Marconi’s Wireless Telegraph Co., Ltd., and 
Brailsford, J. D.—Electronic switching circuit arrange- 
ments for reversing the phase of high-frequency volt- 
ages. 17th February, 1948. (644933.) 

5012. Standard Tele ieephones & Cables, Ltd., Earp, 
C. W., and Wintle, M. F.—Electric pulse “code modula- 
teu of communication. 18th February, 1949. 


5015. Standard Telephones & Cables, Ltd., and 
Wintle, M. F.—Electric pulse code modulation systems 
of communication. 18th 1949. 4936. 

7952. Crabtree & Co., Ltd., J. A., and Hill, W. E.— 
Automatic electric switches and mounting accessories 
therefor. 16th March, 1949. (644650.) 

8433. Barczynski, E. M.—Caps for electric lamps, 
——— valves and like articles. 22nd March, 1949. 


-) 

8752. Kolster Brandes, Ltd., Wethey, E. P., and 
Murray, G. C. inductance coils. 
18th March, 1949. (64493 

9658. | Naamlooze Philips’ Gloei- 


Aylen, J 
February, 1549. 
644820. 


lampenfabrieken. — Moving coil systems for electrical 
(644659.) 


6th April, 1948. 

. Marconi’s Wireless Telegraph ih Co.,  Ltd., and 
Keall, O. E. — Controllable reactance gyalve circuit 
arrangements. 19th January, 1949. (644940. 

117 Plessey Co., Ltd.—Converting systems involv- 
ing electromagnetic. vibrators. 29th pril, 1948. 

12023. Santon, Ltd., and Haworth, R.—Rotary elec- 
tric switches. 30th April, 1949. — 

12101. Hoover, Ltd., and Colston, A. G.—Domestic 
washing-machines. 27th (644717.) 

13091. S, hase windings 
dynamo-electric ay, 1949. 

13342. Czechoslovak Metal & Engineering Works, 
National Corporation, and Houst, F.—Fluid-blast elec- 
trical switches. 14th May, 1948. (644947.) 

1 Allmanna Svenska Elektriska Aktiebolaget, 
and Arvidsson, A. — Arrangement in transductor-con- 
trolled rectifiers coroperating with storage batteries. 


20th May, 1948. 
13963. English Secamc Co., Ltd., and Shaw, N. H. 
24th May, 


—Excitation of dynamo-lectric machines. 
1948. (Divided out of 644867.) 911. 

14912. Electrical Co., Ltd., and 
Towle, —Control systems for electric power 


transmission systems, such as are used for ship pro- 
pulsion. 2nd June, 1948. (644681.) 


measuring instruments. 
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15169. ‘~~ H.—Photo-electric measuring instru 
ments. 4th June, 1948. 

18470. Standard Telephones & Cablse, Ltd., Wolfson, 
H., Shepard, C., and Setterington, R. ‘A.—Resis‘: 
ance materials having a high temperature coefficient 
= methods of making same. 8th uly, 1949. (644956 ) 

. British Insulated Callender’s Cables, Ltd. 
Favhela, R. M., Aldridge, D ., and Travis, W.- 
Sheathing of electric cables. 25th uly, 1949. (644690) 

2 Electrical Co., Ltd, 
and Shand, G.—Cath tube display apparatus 
4th July, 1949. (644736 

20846. O’Brien, J. and Boynton, E. S.—Electro- 
magnetic switches. 9th October, 1944. (Divided out oi 
606881.) (644848. 


21814. General Electric Co., Ltd., and Collins, L.— 
Electrical apparatus for the "measurement of power. 
17th August, 1949. (644741.) 

1816. General Electric Co., Ltd., and Collins, L.-- 
Electrical measuring apparatus. 17th August, 1949. 


(644742.) 

22326. Krebs, K. (Krebs, H.). — Purification of 
selenium. 24th August, 1949. (644743.) 

22520. Metropolitan-Vickers Electrical Co., Ltd. 
and Hodgkiss, J. W. — Protective systems for alter- 
nating current networks. 23rd August, 1949. (644964.) 

23) Edison Swan Electric Co., Ltd., and Wilman, 
D.—Detachable cover or reflector for a lighting fitting. 
2nd September, 1949. (644696.) 

24211. Allmanna Svenska Elektriska Aktiebolaget.— 
Decal melting furnaces. 15th September, 1948. 


24277. General Electric Co., Ltd., and Turrall, J. C 
—Electrically driven locomotives. 29th September, 
1949. (644752.) 

24550. Automatic Coil Winder & Electrical Equip- 
ment Co., Ltd., and Gibbs, W. E.—Tapping arrange- 
ments for transformer windings. 18th October, 1949. 
(644973.) 

24653. Jackson Boilers, Ltd., and Mustill, C. W.— 
Self- or boilers. September, 


1948 

24906. Metropolitan-Vickers Electrical Co., Ltd., and 
Hall, J. S.—Elastic-fluid turbines. 29th July, 1949. 
(644977.) 

25709. General Motors Corporation.—Apparatus for 
the manufacture of armatures for dynamo-electric 
machines. 2nd October, 1948. (644761.) 

31458. Liverpool Electric Cable Co., Ltd., Frost, 
J. T., and R.—Electric cables. 5th December, 
1949. (644770.) 

1291. Plessey Co., Ltd—Temperature-responsive 
electric control switch mechanism. 15th January, 
1948. (645154.) 

1880. Marconi’s Wireless Telegraph Co., Ltd.—Fre- 
quency shift telegraph facsimile and other signal 
receivers. 2Ist January, 1948. (645155.) 

2829. Compagnie des Lampes.—Method of and 
apparatus for sealing am annealing glass envelopes. 
30th January, 1948. (645206.) 

3021. British Thomson-Houston Co., Ltd.—Time 
ote electromagnetic devices. 2nd February, 1948. 


3149. General Electric Co., Ltd., and Hubbold, S.— 
Plug-and-socket electric couplings. 3rd March, 1949. 
(645074.) 

General Electric Co., Ltd., and Dale, S. H.— 
Bette servo arrangements. 10th February, 1949. 


4715. Farnsworth Research Corporation.—Television 
apparatus for transmitting motion picture film. 18th 
February, 1948. 5077.) 

5841. British Thomson-Houston Co., Ltd.—Bearing 
assemblies. 26th February, 1948. (645215.) 

5947. Director of Office of Technical Services, De- 
partment of Commerce. — Electrical apparatus using 
—o wave-guides. 27th February, 1948. 


6439. Philips Electrical, Ltd—Flash-light lamps. Ist 
March, 1948. (645082.) 

7463. Westinghouse Electric International Co.— 
Oscillation generators. 11th March, 1948. (645084.) 

7483. British Thomson-Houston Co., Ltd.—Electric 
cookers. 11th March, 1948. (645219.) 

7995. British Thomson- Ltd.—Electro- 
magnets. 17th March, 1948. 
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Commercial Motor Show 


and Battery Vehicles Prominent 


Trolley-buses 


interest in the Commercial Motor 
Transport Exhibition at Earls Court, 
London, which closed last Saturday, centred 
very largely on trolley-buses and battery 
vehicles. Much attention was attracted by 
a demonstration model of a trolley-bus cab 
control unit which formed the principal 
“Metrovick’’ exhibit. Visitors sitting in 
the driver’s seat were able to witness on an 
illuminated diagram the circuit changes, 
etc., during a normal stop-to-stop run. Also 
on the ‘‘ Metrovick’’ stand were examples 
of main driving motors, a tubular sheathed 
heating unit for trolley-bus cab heating and 
fluorescent lighting fittings, with motor- 
alternator sets for operating them. 
English Electric trolley-bus equipment 
was demonstrated on the manufacturers’ own 


Pie: the electrical point of view 


stand and could also be seen on a Newcastle. 


Corporation vehicle among the British 
United Traction and Park Royal displays. 
B.T.H. traction equipment is used in Sun- 
beam trolley-buses for the Reading and 
Walsall Corporations and for the Coimbra 
Municipality, Portugal. A two-axle chassis 
for a single-deck 80-passenger body shown 
by British United Traction, Ltd., has 
G.E.C. equipment. 

Two double-deck vehicles for Bourne- 
mouth (Metropolitan - Cammell - Weymann 
Motor Bodies) and Nottingham (Brush 
Coachwork) and a single-deck type for 
Rotherham (Daimler) are fitted with equip- 
ment supplied by Crompton Parkinson, 
Ltd. An outstanding feature of the Allen 
West ‘‘PA’’ control gear employed is that 
all the electrical control items are mounted 
on one insulating base panel. The scheme 
of control is designed to give controlled 
rheostatic braking developed by Crompton 
Parkinson, Ltd. 

Hygiene was stressed in the ‘‘N.C.B.’’ 
clectric vehicles shown by Smith’s Electric 
Vehicles, Ltd., including examples of mobile 
grocers’ and butchers’ shops. Bakers’ and milk 
delivery vans appeared in the Partridge, 
Wilson display, which also included a new 
charger for dealing with six 12 V or twelve 
6 V_ starter batteries. Brush “Electric 
Pony’’ vehicles were seen arranged for 
dairy delivery work and also as a food and 
drink kiosk. The application of the electric 
vehicle to refuse collection was indicated 
by Tilling-Stevens, Ltd. The ‘‘Electro- 
jan’’ is indistinguishable in external appear- 
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ance from the standard Trojan 15-cwt petrol 
van. With the ‘‘ Helecs’’ vehicles shown 
by Hindle Smart & Co., Ltd., were display- 
ed control units and contactor panels. The 
compensated differential link controller 
used gives automatic sequence of speed 
selection at a governed rate. A typical bat- 
tery vehicle motor, a drum controller and 
a complete contactor control equipment 
were included in the ‘‘ Metrovick’’ display. 

In addition to a variety of lamps and 
fluorescent lighting fittings suitable for 
garages, showrooms and vehicles, and a 
range of industrial battery chargers, the 
General Electric Co., Ltd., demonstrated a 
mobile infra-red unit for accelerating the 
drying of cellulose or synthetic paints, fillers 
or stoppers. 

An electrically operated vehicle door gear 
shown by C.A.V., Ltd., is suitable for slid- 
ing, gliding or folding doors and is simple, 
safe and easy to install. Fluorescent light- 
ing apparatus, fuel pumps and _ direction in- 
dicators are other C.A.V. products. New 
Trico-Folberth apparatus included rear 
arrow direction indicators and illuminated 
heavy-duty commercial switches. The 
‘“'Rubbolite’’ unbreakable and shockproof 
rubber lamps (Flexible Lamps, Ltd.) can be 
mounted anywhere. 

An improved form of armoured plate 
assembly is now used in the Young heavy- 
duty commercial vehicle batteries, the posi- 
tive plates being enclosed in envelopes. 
Recent improvements in the design of many 
““Exide-Ironclad’’ and ‘‘Exide’’ heavy- 
duty batteries include two alternative types 
of special PSV terminals, a novel finger-tip 
topping-up device which ensures that the 
electrolyte is brought up to the correct level 
and inclined filling openings for installa- 
tions where the head-room about the bat- 
tery is restricted. Among improvements to 
“‘Dagenite’’ heavy-duty batteries are 
moulded polystyrene vent plugs, side or end 
entry PSV terminals, and corrosion-free 
intercell connectors. Sectionalized Oldham 
batteries show such features as the vitreous 
felt separation. 

Four new Desoutter two-speed portable 
heavy-duty drills of in and }in capacity 
are fitted with 0.35 h.p. motors of new 
design, incorporating radio suppressors. 
Joseph Lucas, Ltd., demonstrated how a 
standard ignition system can spoil a tele- 
vision picture. 
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CONTRACTS IN PROSPECT 


Particulars of new works and building schemes 

for the use of electrical installation contractors 

and traders. Publication in this section ts no 

guarantee that electrical work is definitely in- 

cluded. Alleged inaccuracies should be reported 
to the Editor. 


Blyth.—Factory at Cowpen for John Purvis, 
Ltd., spring manufacturers, Blyth. 


Bootle.—Houses for Borough Council :—W. L. 
Murphy, Ltd., Liverpool (18 houses); City Con- 
tractors, Ltd., Bootle (18); Greenwood Builders, 
Ltd., 40, Waterworks Street, Liverpool (16); 
S. Byron (Formby), Ltd., Formby (10); Fair- 
clough & Foster (Bootle), Ltd., Bootle (10). 

Bracknell.—Houses (60) at new town, for De- 
velopment Corporation; Architect’s Dept., 
Farley Hall, Binfield. 

Bristol.—Dwellings (140), Manor Farm, Hor- 
field; John Laing & Son, Ltd., Bunns Lane, 
N.W.7: Factory, Brislington trading estate; 
Sawer & Purves, Myrtle Street. 


Cople (Beds).—Farm buildings, smallholders’ 
cottages, etc., Octogan Farm, for County 
Council; county land agent, Phoenix Chambers, 
High Street, Bedford. 

Coventry.—Departmental store for Owen 
Owen, Ltd.; Bovis, Ltd., 1, Stanhope Gate, 
London, S.W.1. 

Police headquarters (£75,000 for first stage); 
city architect. 

Dagenham.—Factory; S. Hille & Co., Ltd., 
art furniture manufacturers, 439, Lea Bridge 
Road, E.1c 

Darlington.—Bus station (£15,000); borough 
engineer. 

Edinburgh.—Factory, Bankhead Crossway, 
Sighthill; Byard & Co., 6a, Forth Street. 

Health centre (£140,000); Architects’ Dept., 
Department of Health for Scotland, 23, Carlton 
Road, Edinburgh, 8. 

Glamorgan.—Fire station, etc., Reynoldston, 
near Swansea; L. R. Gower, county architect, 
County Hall, Cardiff. 

Gwyrfai.—Factory at Penygroes for R.D.C. 
(£50,000); R. and D. Hall, architects, National 
Provincial Bank Chambers, Bangor, North 
Wales. 

Hastings.—Dwellings (139), Hollington site; 
borough engineer. 

Workshops and offices; Rye Arc Welding Co., 
Ltd., Rock-a-Nore Road. 

Hounslow. — Factory; Parke Davis Co., 
Staines Road. 

Huyton-with-Roby.—Houses for U.D.C.:— 
.Paramount Estates (Liverpool), Ltd., 82, Fair- 
field Avenue, Liverpool (52 houses); G. 
Sealey, Ltd., Sheppard Avenue, Liverpool (24); 
direct labour (20). 

Keighley.—Factory extension; Goulbourne 
Manufacturing Co., Ltd., Goulbourne Street. 

King’s Lynn.—Police station, including divi- 
sional administrative offices, flats, etc.; county 
architect, 27, Thorpe Road, Norwich. 

Liverpool.—Factory, Shaw Road, Speke; 
Harvey, Harris & Co., Ltd., 106, Bold Street. 
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London.—CaMBERWELL.—Flats (186), Lordship 
Lane estate; John Grey & Partner, architects, 
<7, Buckingham street, Strand, W.C.2 

WESTMINSTER. — Multi-storey office block, 
2/14, Palmer Street; T. P. H. and E. Braddock, 
architects, 14, Gt. Smith Street, S.W.r1. 

Woo.twicH.—Primary school (£107,000), Cold- 
harbour estate, for L.C.C.; James Longley & 
Co., Ltd., builders, Crawley. 

St. (70); Louis de 
Soissons & Partners, architects, 4, Park Square 
West, N.W.1. 

March.—Houses (42), Peas Hill, for U.D.C.; 
R. W. H. Jakens, architect, 4, Elwyn Road, 
March, Cambs. 

Middlesbrough.—Houses (80) on the Berwick 
Hills site. Builders: Premier Dwellings, Ltd., 
Cargo Fleet Lane, Middlesbrough (40 houses), 
and J. McCreton, Ltd., Kings Road, Middles- 
brough (40 houses). 

Middleton Tyas (Yorks).—Extensions and 
conversions to Morris Grange (£26,500), for 
North Riding C.C.; county architect, North- 
allerton. 

Newcastle-on-Tyne. — Offices and _ canteen, 
Shields Road, for Cut-Outs, Ltd.; S. J. Stephen- 
son & Gillis, architects, Saville Chambers, 
North Street. 

Fire stations for the City Council; city archi- 
tect, 18, Cloth Market. 

Nottingham.— Manvers’ secondary school, 
Carlton Road; Cecil Howitt & Partners, archi- 
tects, St. Andrews House, Mansfield Road. 

Otley.—Further 44 houses at Maylea site; 
borough surveyor. 

Preston.—New physiotherapy department at 
Royal Infirmary for Manchester Regional Hos- 
pital Board; T. Duffy, architect to Board, Sun- 
light House, Quay Street, Manchester. 

Reading.—Factory extensions; Serpells, Ltd., 
South Street. 

Rotherham.— Houses (72), Broom Valley 
estate; E. J. Manson, borough surveyor, Muni- 
cipal Offices. 

Runcorn.—Houses (48), Ackers Lane, Stock- 
ton Heath, for R.D.C.; Wright & Hamlyn, 
architects, 20, Winmarleigh Street, Warrington. 

Scarborough.—Primary school at Eastfield for 
North Riding C.C.; county architect, County 
Hall, Northallerton. 

Sheffield.—Houses at Stradbroke estate for 
T.C.:—Wm. Memmory & Sons, Ltd. (92 
houses); J. W. Sivil, Ltd. (100); W. Redmile & 
Sons (72); Ackroyd & Abbott (42); J. F. Finne- 
gan & Co. (Sheffield), Ltd. (106). All Sheffield 

rms. 

Stafford.—Extensions at General Infirmary; 
W. J. Simms, Son & Cooke, ‘Ltd., Nottingham. 

Sunderland.—Five shops, Hylton Road; T. H. 
Rae, quantity surveyor, 5, Belford Terrace. 

Workshop (40,000 sq ft) at Pallion, for Steel’s 
oe Installation, Ltd., Pallion, Sunder- 
and. 

West Ham.—Dwellings (102), Arthingworth 
Street, Odessa Road and Stephens Road, for 
T.C.; T. E. North, borough architect, 70, West 
Ham Lane, E.15. 

Willesden.—Rebuilding factory and offices, 
Minerva Road (£60,000), for G. Moore; W. S. 
Grice, architect, Pond Road, Blackheath, S.E.3. 
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